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Abstract 
An optimal enterprise system that fosters innovation is based on people, process and technology. However, current enterprise 
systems lack a significant involvement of the human aspects. An innovation model can incorporate those three components to 
provide greater value to stakeholders, drive organizational growth, gain a competitive advantage and achieve greater end-user 
satisfaction. We investigated how an enterprise systems model for open innovation could be created based on existing innovation
socio-technical frameworks and how that model may benefit the UK National Health Service (NHS). We carried out a literature 
review of enterprise systems models, cognitive and social-tech engineering and innovation management. Two researchers 
undertook a thematic analysis of 46 academic papers. Themes included business sectors, types of innovation strategy and the use
of cognitive and social-tech engineering elements. Results show that little application of innovation models within the healthcare
sector has been undertaken to foster innovation. We suggest that existing innovation frameworks such as the Innovation 
Pentathlon Framework, the NASA's partnering incentive and the Tesco club card scheme may be the basis for the creation of a 
healthcare innovation model that incorporates substantive human aspects, including human cognition and human reward. Since 
the cost of missing medical appointments in the NHS is around $1390 million dollars per year, our innovation model may be 
implemented to improve patient attendance to family doctors and hospital appointments. The model strategy comprises 
rewarding people with shopping vouchers (Tesco club card points or nectar points) each time they confirm or cancel a medical 
appointment online or by SMS text message. With this model, the NHS would improve the management of their resources, may 
improve the quality of service and may have higher user satisfaction. Nevertheless, future challenges may include the adaptation
of current NHS business processes and the management of the collaboration with private organizations. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Istanbul University. 
Keywords: Innovation Models; Innovation Management; Cognitive Engineering; Enterprise System Model; Social-Tech Engineering 
* Corresponding author. Tel.: +44-121-331-7542. 
E-mail address: Luis.Hernandez-Munoz@bcu.ac.uk 
 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of Istanbul Univeristy.
1706   Harpreet Singh et al. /  Procedia - Social and Behavioral Sciences  195 ( 2015 )  1705 – 1714 
1. Introduction 
Enterprise systems (ES) are software applications that support business processes, data acquisition, 
communication, reporting and decision-making activities driven by three main key drivers: Technology, Processes 
and People (Bi, Xu & Wang, 2014). Since ES are developed by people for people to meet specific user requirements, 
the human aspect plays a significant role in ES implementations. However, many enterprise systems lack a 
significant involvement of the people’s aspects (Motiwalla & Thompson, 2013). Modern ES require the 
incorporation of  social science disciplines such as cognitive engineering and social-technical engineering  to 
accommodate current ES needs by providing an improved solution and incorporating the people’s understandings 
and perceptions of such systems in more depth. Cognitive Engineering draws on a variety of disciplines, including 
Human Factors Engineering, Human-Computer Interaction, Decision Science, Cognitive Psychology, Computer 
Science, and other related fields. It has roots in Task Analysis, which identifies the key tasks or functions that are 
performed in a work domain and then systematically breaks each task into a series of lower-level tasks taking into 
account the human cognition (i.e., memory, reasoning and attention). Equipped with such a task breakdown analysis, 
it is then possible to make engineering decisions about how to allocate functions between people and systems 
(Bonaceto & Burns, 2006). Socio-technical systems consider human, social and organizational factors, as well as 
technical factors in the design of organizational systems (Baxter & Sommerville, 2011). Improved ES incorporate 
human, social and organizational factors that affect the way work is being carried out in order to have better 
organizational structures, business processes and technical systems, and better models that provide a competitive 
advantage in current globalized markets (Docherty, 2006). 
In this paper we investigated the use of open and collaborative innovation to produce cost-effective Enterprise 
Systems. Therefore we carried out a literature review on existing innovation models and used cognitive and socio-
technical engineering to propose a conceptual innovation model that addresses a healthcare issue in the National 
Health Service (NHS) in the UK. The following sections provide information about our methodology, results of our 
literature review in ES, cognitive and social-tech engineering and innovation management. Later, an analysis and 
prioritization of innovation models is carried out and a conceptual innovation model is presented. Finally, 
conclusions are outlined.  
2. Methodology 
We carried out a literature review with thematic analysis on three main subjects: Enterprise Systems, Cognitive 
and social-tech engineering and innovation management. Two researchers selected 46 full papers from an analysis 
of relevant abstracts from three databases: Web of Knowledge/Web of Science, Google Scholar and IEEE xplore. 
The terms searches were: open innovation, complex enterprise systems, system thinking approach, cognitive 
engineering, social-technical engineering and innovation management. We also used the Innovation Pentathlon 
Framework (Goffin & Mitchell, 2010) to classify innovation research publications based on the type of innovation, 
dimension of innovation, degree of innovation, phase of innovation, category, sector and research area. In addition, 
drawing from our literature review we created a conceptual innovation model to address a real healthcare case study. 
3. Literature review results 
3.1. Review of Complex Enterprise Systems 
Complex Enterprise Systems can be analyzed based on systems engineering. Systems Engineering ‘is the process 
of selecting and synthesizing the application of the appropriate scientific and technical knowledge to translate 
system requirements into system design and subsequently to produce the composite of equipment, skills, and 
techniques that can be effectively employed as a coherent whole to achieve some stated goal or purpose’ (Chase, 
1974, p.3). This view can be reflected in the following view: ‘The solution lies in the direction of taking a systems 
view of things. When you have the view from space, you realize that the concept of fields within fields within fields, 
systems of functioning within systems of functioning, is the only approach that will work” (Edgar D. Mitchell, 
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Lunar Module Commander Apollo 14, 1971). Ramo (1993) highlighted that systems engineering concentrates on the 
design and application of the whole, decomposed in their distinct parts and taking into account the social and the 
technical aspects of the problem. INCOSE (1996) points out that systems engineering is an interdisciplinary 
approach that enables the creation of successful systems. Kossiakoff et al. (2011) says that the function of systems 
engineering is to guide the engineering of complex systems, looking the system interactions with other systems and 
its environment and looking the system as a whole. System engineering looks also at factors such as people, process 
and technology and incorporates user’s needs. System engineering and innovation models enable the development 
of technology.   
Linear, V, spiral, and waterfall models are common systems engineering approaches utilized by enterprise system 
architects who require to broaden their horizon by not just focusing on ‘traditional engineering  disciplines’ but as 
well focusing on the technical and management domains and social, political/legal, and human domains (Kossiakoff 
et al., 2011). A new system thinking approach is required to effectively develop a model which is attentive on end 
user’s behaviors, involving social systems as well as technical systems ibid.
Swarz & DeRosa (2006) proposed a new discipline called Enterprise Systems Engineering (ESE) and 
recommended a framework that incorporate interconnections and interrelationships between all of the systems in an 
enterprise and introduced five new and important processes: Technology Planning, Capacity-Based Engineering 
Analysis, Enterprise Architecture, Strategic Technical Planning and Enterprise Analysis and Assessment. Those 
processes included the three existing pillars of enterprise systems (people, processes and technology) and a new 
layer of complexity called ‘Environmental Stress’ was suggested as an extension to traditional approaches. The 
suggested framework incorporated the five ESE processes together with the EIA-632 processes for engineering and 
business processes derived from (Gharajedaghi, 2006).  
Giachetti (2006) proposed a model for analyzing the interdependence in enterprise systems looking at its 
interdependent subsystems by decomposing the enterprise from a functional and technical perspective. XU (2011) 
described the importance of enterprise systems as a long-term strategic impact on global industrial development, 
which will enable the overall supply chain to become more efficient and gain competiveness in the market place. 
Also the concepts of ERP (i.e., Entire Resource Planning) or CRP (i.e., Complete Resource Planning) systems were 
introduced, but have not yet completely applied in the industry yet. Nevertheless, there seems to be a requirement to 
create improved technologies that enable the enterprise systems to become less complex and simultaneously more 
efficient. This may help to develop better systems that be easy-to-use and that optimize the user experience. 
3.2. Review of the System Thinking Approach 
According to study.com (2015) system thinking is a method of critical thinking by which the relationships 
between the system's parts are analyzed in order to understand a situation for better decision-making. The following 
views illustrate this: 
“If you think you can … you’re right!” -  “If you think you can’t … you’re right!” (Henry Ford). 
“If you fail to plan, then you plan to fail” (Benjamin Franklin). 
Bertalanffy (1968) described that a ‘structuralist’ approach enables analysts, on their view, to determine at a 
deeper level what is going wrong with the system and plan accordingly to provide an effective system over time. 
The scale of enterprise systems has seen its development from ‘industrial dynamics’ (Jackson, 2009), ‘urban 
dynamics’ (Forrester, 1969), ‘world dynamics’ (Forrester, 1971) to ‘learning organization’ (Jackson, 2009). 
McKinlay (2000) suggested learning from scientific methodologies such as system thinking and applying it to all 
aspects of our lives. He proposed a framework based on continuous feedback loop which looks at today, the system, 
and the future with continuous knowledge feedback to focus on the desired outcomes and action consequently to 
think, plan and decide. Morris & Martin (2011) emphasized that to think and to act in terms of systems is often not 
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easy, but it is an essential part of our outlook if we want to achieve sustainability. There is a need to beyond single 
cause-effect relations and move towards holistic approaches, which means that we are not only looking at a complex 
enterprise system but also including the complex environment that influences such systems continuously as business 
models and processes changes due to global competitive markets. An enterprise system is developed and 
implemented by human (individuals) decisions which may be seen differently by another individual that leads to the 
fact that we might end up with another solution or approach depending when and how you look at an enterprise 
system model at a given time. 
Morris & Martin (2011) suggested the use of system maps and multiple-cause diagrams to implement critical 
systems thinking in order to look at specific situations and considering the ‘what ought to be’, involving 
beneficiaries and ‘victims’ of any action in an iterative, sustainable approach. Seddon (2008) has taken this approach 
of system thinking, lean thinking and intervention theory in the public sector to deliver an efficient and effective 
solution to organizations. The central idea has been to link the relationship between purpose, measure and method 
by deriving measures of purpose (defined from the customers’ point of view). It has been suggested in the literature 
that everything that may be needed to know to improve something will be found in the own system, which would 
provide expertise in response to the variety of customer demands. 
3.3. Review of Cognitive and Social-Tech Engineering 
Human cognition refers to the process of thoughts and their analytic relationships created in the brain (Wang & 
Watanabe, 2012). Cognition is studied by multiple research disciplines including psychology, philosophy, 
neuroscience, linguistics, anthropology and sociology, ibid. The cognitive systems engineering was initially 
described by Hollnagel & Woods (1983) with three main driving forces: growing complexity of socio-technical 
systems, problems and failures created by a clumsy use of the emerging technologies, and limitations of linear 
models and the information processing paradigm. Hollnagel & Woods (2005) highlights that a technological system 
is always embedded in a socio-technical context. Therefore, in all levels of enterprise systems, people are always 
involved, including developers, users, and support and maintenance staff. 
Wang & Watanabe (2012) emphasized the focus of cognitive system engineering (CSE) as the fact of ‘how 
human can cope with mastering the complexity of processes and technological environment’. They pointed out that 
many ES did not deliver a detail view of this matter as it only looks inside and outside the system without going 
deeper into the aspect of CSE. Thus, they proposed a framework to use CSE to improve control in ES based on 
structural modeling of cognitive systems.  
In order to develop a robust and effective system the emphasis from a techno-centric approach to human-centric 
approach has been recommended (Holland et al., 2000; Lintern, 2007). It has the benefits of dynamically 
reconfigure itself to bring sub-systems into functional coordination (Lintern, 2007) to achieve a better outcome. An 
enhanced outcome is not reached by an intelligent technology but by the coordinated collaboration of distributed 
human agents via their interactions and by the incorporation of human-centric approaches.  
Due to increasing technological complexity and the globalization of economic market systems become more 
complex. Social-tech engineering (STE) is a discipline that takes a holistic approach to traditional system 
engineering. It looks at the social (human), technical (hardware, software) and environmental elements of a system 
to optimize theses three dimensions (Kroes et al., 2004). Kroes et al. (2004) described this as the three dimensional 
space – ‘Technology, Management and Society’, where the concept of agents is applied to perform certain functions 
within a complex system as a whole, and where such systems are created by humans and used by humans according 
to their relevant activities and their behavior changes. Coiera (2007) described STE as a phenomena that is crucial to 
decide which technology gets built, how it designed, and how it fares once it is used in the real world and that the 
process of design can be re-imaging in the hope of that ‘one day we may stop designing technology for people, and 
build socio-technical systems that design themselves’.  
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3.4. Review of Innovation Management 
Traditionally new products and concepts were developed and went to market within organization boundaries in a 
so called closed innovation, which progressed to a new era of looking outside the boundaries of organizations by 
‘leveraging external sources of technology and innovation to drive internal growth’ (Chesbrough, 2003) that also 
fosters spin-off and outsourcing of unused intellectual properties in a so called open innovation, (Chesbrough, 2003; 
Tidd, 2006). 
The main difference between closed and open innovation is that for the former the company only use internal 
resources, whereby the latter expands this to external factors such as other markets and collaboration with external 
organizations. Various concepts about open innovation has been discussed in the literature. For example, absorptive 
capacity (Cohen and Levinthal, 1990), complementary assets (Teece, 1986), exploration versus exploitation 
discussion (March, 1991), integrating customers in the innovation process (Hippel, 1986), not invented here (NIH) 
syndrome (Katz & Allen, 1982), discussion of the iron production industry in 19th century, England (Allen, 1983; 
Huizingh, 2010).While Linstone (2010) asked the question, so what is new about open innovation, Chesbrough et al. 
(2006) defined it as ‘the use of purposive inflows and outflows of knowledge to accelerate internal innovation and to 
expand the markets for external use of innovation, respectively’ to manage innovation processes that changes the 
entire thinking process (design and system thinking), going from only internal business perspectives to an 
interconnected world perspective. 
Huizingh (2010) divided the content of open innovation into three sections: classification of openness, inbound 
versus outbound related open innovation activities and the aspect of open innovation effectiveness. Keupp & 
Gassmann (2009) emphasized that open innovation comes from business strategy rather than industry trends and 
that the requisite for open innovation has to come from inside the business environment before looking at the 
external environment, and suggested that it may be characterized by ‘globalization, technology intensity, technology 
fusion, new business model, and knowledge leveraging’ within an open innovation context. 
An innovation management project is mainly driven by three key drivers: Business strategy, people management, 
good project management (Goffin and Mitchell, 2010). The aspiration for innovation is generated by four main 
factors such as technological advances, changing customers, intensified competition and changing business 
environment with its five dimensions: product innovation, service innovation, process innovation, business process 
innovation and business model innovation that may deliver an innovation model for organizations ibid.
There are two degrees of innovation, radical and incremental. Radical innovation is the creation of a new product 
service or process. While incremental innovation is related to small changes to an existing service, product or 
process (Booz-Allen & Hamilton, 1982). In order to commercialize an idea it has to go through various phases, Katz 
(2011) called it the Development Funnel, where all ideas are collected (ideas collection stage), best ideas are chosen 
(concepts stage) and implemented (projects stage). This method allows filtering the best ideas and ensuring 
businesses develop those into projects. Projects may be rejected and recycled at any stage and all departments of an 
organization and external organization can contribute to drive open innovation. 
The Pentathlon Framework presented by Goffin & Mitchell (2005) includes two very important aspects in an 
innovation process: an innovation strategy (e.g., goals, communication, technology and measures of innovation) and 
the people and the organization (e.g., culture, reward and recognition, appraisal). The framework contains an 
evaluation of technical skillset (technology) with soft (social science) skillsets into five elements of innovation 
management. This framework may allow managing innovation projects but it may not be used as an integrated 
methodology as research show that innovation has not yet reached its level of maturity and organizations have to 
make use of other social science disciplines such as cognitive engineering to face this challenge (Goffin & Mitchell, 
2010). The emphasis hereby is to combine the soft skills and technical skills to achieve a better result. 
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4. Analysis and prioritization of innovation models 
An analysis of full paper publications shows that attributes such as simplicity, descriptive, assessable, predictive 
and timely may be considered when choosing an innovation model for a specific business sector to have better 
outcomes. These attributes may help towards choosing the right innovation model and may be seen as selection 
criteria. For example, Lopez et al. (2012) analyzed 315 papers with eight categories in project management, 
organization strategy, knowledge management, product management, types of innovation, technological innovation 
and open innovation by using the snow ball technique to emphasize the important areas of innovation research and 
models in which these have been carried out . These results steered to clear reference to the Innovation Pentathlon 
Framework that incorporated the category of People and Organization. The NASA (Comstock, 2007) open 
innovation approach with their eight activities (communicate, motivate, locate, cultivate, negotiate, translate, 
educate and facilitate) has led to fruitful results by matching the technology needs with technology capabilities by 
implementing the collaboration (Partnership Mechanism) with external partners. This allows the creation of 
contracts, coop agreements, and licensing to add value to the partnership with external parties. Shui & Liu (2012) 
analyzed and proposed a QFD (i.e., Quality Function Deployment) model to measure and evaluate the openness and 
quality of open innovation to allow enterprise to make an effective decision. Weiss (2002) proposed a design 
thinking model by applying the human-centric approach with a continuous feedback loop to address business 
challenges and help resolve the ideas from concept design to concept delivery. The innovation engine proposed by 
Bailetti et al. (2013) provided the Canadian Government with the ability to target the cyber security market and 
become leader which may be categorized as project management which success relied on the collaboration of 
organization and individual. This model created the relationship between Venus cyber Security Corporation, project 
community, platform, Venus cyber ecosystem, and external community to combine the resources with contributions 
to allow accessibility to the Venus cyber Security Corporation. Bailetti & Bot (2013) recommended an innovation 
model for the public sector to create more jobs by applying the basic principles of the ‘Development Funnel’ of 
Innovation Pentathlon Framework from ideas, concepts to projects by creation of new job from start-ups businesses. 
Muegge (2013) proposed a strategic architectural innovation model from technology entrepreneur’s perspective to 
demonstrate the interconnection between systems and subsystems within the ‘business ecosystem’. Dvir and Pasher 
(2004) described an urban innovation model based on knowledge management by looking at various case studies 
based from cities such as Barcelona and Melbourne. Srivardhana and Pawlowski (2007) presented an innovation 
model for ERP systems (with its impacts) and business process innovation with a knowledge-based approach and 
how this may be applied to develop sustained business process innovation. Mol & Birkinshaw (2009) introduced an 
innovation model how to manage innovation projects to allow productivity growth within a business with two 
variables such as context and search.  Renaud et al. (2014) developed an innovation model for IT competency 
capability improvement process within a firm to allow the IT function to support innovation from a technical 
perspective within an organization. Sorli et al. (2003) introduced an innovative model called ‘AIM basic concept’ to 
support the product development process by making use of knowledge and innovative ideas. Dan et al. (2004) 
proposed an innovative framework to bridge the gap between client and resource provider with regards to service 
level agreement. Rigby et al. (2003) proposed a disruptive innovation engine model with three components such 
gather ‘component’ ideas, send the right ideas to the right work areas and plan to profit which may allow 
organizations to manage their idea pool in a more effective way and generated projects to go to market to be 
competitive in current economy market. 
Robinson et al. (2002) recommended an innovation model for wealth management in the financial sector which 
allowed identifying the customers’ capabilities and addressing the organization strategy to meet demand. Jarvenpaa 
et al. (2011) developed and innovation model for manufacturing industry to allow mapping the product requirement 
and resources.  Sousa (2008) introduced a concept of ‘knowledge brokers’ to share knowledge between public, 
business and industry specific in order to drive an open innovation process. De Sousa (2006) developed a model 
based on knowledge depth and diversity in order to learn from it to build a sustainable innovation model. Learning 
styles are correlated to the firm's innovativeness and competitiveness. Experimentation as a learning style is 
essential for discontinuous innovation. Learning effectiveness is increased if supported by a knowledge management 
approach. Sustainable innovation requires a positive feedback loop between knowledge creation (learning) and 
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innovation (De Sousa, 2006). Dobni (2006) introduced a blue print which permitted to match the organizational 
strategy with innovation management to all businesses to create innovative ideas. The analysis of academic research 
papers based on innovation models has been categorized in table 1. 
    Table 1. Categorization of academic research papers in various sectors.
ResearchPapers Sector Category Innovation
SocialͲTech
Engineering
Cognitive
Engineering
Comstock,D.A.(2007) NASA KnowledgeManagement 3 3 3
Shui,C.,&Liu,C.(2012) General OpenInnovation 3 3 3
Weiss,L.(2002) ConsultingServices OrganizationalStrategy 3 3
Bailettietall(2013) GovernmentCybersecurity ProjectManagement 3 3 3
BailettiandBot(2013) PublicServices OpenInnovation 3
Muegge(2013) General OrganizationalStrategy 3 3
DvirandPasher(2004) UrbanDevelopment KnowledgeManagement 3 3
Srivardhanaand
Pawlowski(2007)
ERPSystems,
BusinessProcess
Knowledge
Management 3 3
Moland
Birkinshaw(2009)
Manufacturing,
Construction,Services
Knowledge
Management 3
Renaudetall(2014) ITfunction(inBusiness) TechnologicalInnovation 3
Sorlietall(2003) Industrial ProductManagement 3
Danetall(2004) Financial KnowledgeManagement 3
Rigbyetall(2003) Pharmaceutical OrganizationalStrategy 3
Robinsonetall(2002) Financial OrganizationalStrategy 3
Jarvenpaaetall(2011) Manufacturing ProductManagement 3
Sousa(2008) Food
OpenInnovation,
KnowledgeManagement 3
DeSousa(2006) General KnowledgeManagement 3
Dobni(2006) General OrganizationalStrategy 3
Table 1 shows that cognitive and socio-technical engineering have been applied to a very minimal level when 
creating new innovation models. The analysis of the literature also showed that there has been very little to none 
research carried out within the healthcare sector. Furthermore most of the academic papers focused on dimensions 
such as manufacturing process, business model and new products rather looking into innovative approaches for 
business process modeling. However, we think that concepts such as the external community aspect (Bailetti et al., 
2013), inside and outside environment (Shui and Liu, 2012), partnership mechanisms (Comstock, 2007), knowledge 
broker (Sousa, 2008) and knowledge management (De Sousa, 2006) can help the creation of a conceptual model for 
the healthcare sector described in the following section. 
5. Proposed conceptual model based on innovation 
This section presents a conceptual innovation model for the healthcare sector created from knowledge learned 
from our literature review in cross sector innovation models, cognitive and social-technical engineering aspects, the 
Go-to-Market concept of the Innovation Pentathlon Framework and the Tesco club card scheme.  
5.1. Healthcare case study 
     Our case study is based on a real problem within healthcare sector in the United Kingdom. The National Health 
Service (NHS) in the UK announced in March 2014 that more than 12 million GP appointments are missed each 
year, costing the NHS in the region of £162 million ($248 million dollar) per year (£13.50/$20.72 per appointment). 
Furthermore, around 6.9 million outpatient hospital appointments were missed and led to additional £108/$165 per 
appointment in 2012/2013. On March 5th, 2014 the NHS announced that they are working with a technology firm to 
tackle this problem by creating solutions which let patient check, book and cancel appointments at their own 
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convenience and order repeat medication online (NHS Website, 2014). Also, many family doctors are also sending 
email and text reminders to patients and the NHS is looking into making use of social media such as Skype based 
consultations to help cut down these costs, however, they are at very early stages and other mechanisms are required 
to improve appointments attendance. Radical solutions have been proposed which may not be in favour of patients 
such imposing of small fines or unregistering the patients from the GP register list. The NHS needs to re-think their 
business process model and provide an innovative solution to help reduce the costs of missed appointments each 
year.
5.2. Innovation model to improve appointments attendance 
We propose to use the business process model from Tesco Club Card Scheme together with the innovation model 
approach from Srivardhana & Pawlowski (2007) business process absorptive capacity (Fig. 1). The model includes 
the implementation of this business process model within the NHS, by rewarding patients with 500 Tesco club card 
points (£5/$7.6 in vouchers) for each GP appointment and 2000 Tesco clubcard points (£20/$30.6 in vouchers) for 
each hospital appointment via text message or online before five working days of their appointments. Tesco Club 
Card is the loyalty card of leading British supermarket chain Tesco. For every 150 points Tesco sends a Club 
Card voucher worth £1.50/$2.3 in the bank statement. The vouchers are valid for two years. This model is used in 
Tesco shops. Club Card holders receive one point for every £1/$1.5 (1 point for every €1 in Ireland) they spend. 
Holders can also get extra points on special offers and receive one ‘green ClubCard point’ for every carrier bag they 
re-use. These points are stored and built up and at least four times a year (there are sometimes ‘surprise mailings’). 
Vouchers can be spent in-store on shopping, online on grocery home shopping or direct, or used on Club Card 
rewards where they may increase their value. These can be used to obtain discounted day trips, magazines, hotel 
breaks, restaurant tokens and other offers. 
Fig. 1. Conceptual Innovation Model for NHS UK. 
6. Conclusions 
Results show that little application of innovation models within the healthcare sector has been undertaken to 
foster innovation. We suggest that existing innovation frameworks such as the Innovation Pentathlon Framework, 
the NASA's partnering incentive and the Tesco club card scheme may be the basis for the creation of a healthcare 
innovation model that incorporates substantive human aspects, including human cognition and human reward. Since 
the cost of missing medical appointments in the NHS is around $1390 million dollars per year, our innovation model 
may be implemented to improve patient attendance to family doctors and hospital appointments. The model strategy 
comprises rewarding people with shopping vouchers (Tesco club card points or nectar points) each time they 
confirm or cancel a medical appointment online or by SMS text message. With this model, the NHS would improve 
the management of their resources, may improve the quality of service and may have higher user satisfaction. 
Nevertheless, future challenges may include the adaptation of current NHS business processes and the management 
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of the collaboration with private organizations. Besides, the implementation of the model would require the NHS to 
look into business process modeling and recommend changing the organization strategy to support this innovative 
approach.
The cost savings made from this concept may also be allocated to improvement services or projects for which the 
NHS is lacking funds. This will further improve the quality and service in national hospitals. The main outcome may 
be that firstly NHS England will apply an innovative approach to resolve their challenges which may lead towards a 
new organizational strategy. Ultimately the key aspect of intellectual property must be addressed before utilizing an 
innovative solution within new sectors. Tesco may require protecting their intellectual property and demand for a 
small fee by licensing the Club Card scheme and permit organizations to utilize this business process model to avoid 
confrontations. This challenge is yet to be resolved across all sectors and a framework may be required in the future 
to address this issue. Nevertheless it will benefit Tesco with a new stream of revenue and simultaneously a new 
business model by licensing their intellectual property and the NHS England to improve their current business 
process models with its cost savings aspect. 
Finally, it seems that there is no single and right solution, framework or Enterprise System Model to deliver 
innovation in organizations. Thus, future research should include the development of innovation models that 
includes human aspects as key factors of competitive and collaborative advantages. 
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